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(transferable utility game, Tu-game)
N $.\simeq\{1,2,\ldots,n\}$ $v:2^{N}arrow \mathbb{R}(v(\emptyset)=0)$ (N,v) $N$
$s$ vG $s$
(NN,v) $N$ $v(N)$
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TU- $G$ $G$ 1
$\sigma:Garrow \mathbb{R}^{N}\text{ }$ $\sigma(N,v)=(\sigma(N,\mathcal{V})j)_{j\epsilon N},\sum_{j\epsilon}Nj)\sigma(N,v)=v(N$
(Driessen, 1988) $s:=|\mathrm{y}$ ( $S$ ) $n$ $N$
(Pre-Nucleolus). (Shapley
V ue) $($Least Square $\mathrm{V}\mathrm{a}\mathrm{l}\mathrm{u}\mathrm{e})_{\text{ }}$
$x \in \mathbb{R}^{N},\sum_{j\mathrm{e}}N^{X=\mathcal{V}(N}j$) $S$




$e^{v}(S,X)(s\in 2N)$ $\theta(x)\in \mathbb{R}^{2}\hslash$
$\theta(x)$ $\theta(y)$ $\leq_{\iota}$ $\theta(x)$ $\theta(y)$
$N^{l}(N,v)$ $\leq_{\iota}$
$x \in \mathbb{R}^{N},\sum_{j\mathrm{e}N}\chi_{j}=v(N)$




$Sh_{i}(N,v). \cdot=\sum_{\mathrm{I}S\subset N-(i}r_{n}(S)[\mathcal{V}(s\cup ii\})-v(s)]$
$= \frac{1}{n!}.\sum_{R}[\mathcal{V}(s_{i}\mathrm{U}\mathrm{t}i\})-\mathcal{V}(s_{i})]$
$r_{n}(S).= \frac{|s|!(n-|s|-\iota)!}{n!}$ ( $|S|$ $s$ ) $R$ $N$ n!










Minimize $\sum_{S\subset N,S\neq\otimes,N}m^{n}(S)[\mathcal{V}(s)-\sum_{\in jS}x]^{2}j$
subject to $x:=(x_{J})_{jN} \mathrm{e}’ j\epsilon N\sum x_{j}=v(N)$
- :
$LS_{f}^{M}(N, \mathcal{V}).=\frac{1}{n}(v(N)-\frac{1}{\alpha^{M}(n)}\sum_{j\epsilon N}a^{M}(jvN,)1+\frac{a_{l}^{M}(N,v)}{\alpha^{M}(n)}$
$a_{i}^{M}(N, \mathcal{V}):=\sum_{S\subset N,i\in ss\neq N}.m^{n}(S)\mathcal{V}(S),$
$\alpha(nM).=\sum^{-}n1(s\overline{-}1mnS)^{\text{ }}$ M
’J\ $LS^{M}(N,v)=(LSM(i\mathcal{V}N,)\mathrm{I}_{i\epsilon N}\text{ }$ (Ruiz et $al,$ $1998$ )
$ENIC_{j}(N, \mathcal{V})\cdot.=ICj(\prime N,v)+\frac{1}{n}[v(N)-,\sum Ic_{l}(N,v\in N)]$ $(j\in N)$ (1)
(1) v( $n$
j $IC_{j}$ ( )
$Ic_{\dot{\ovalbox{\tt\small REJECT}}}(N,\mathcal{V}).=\mathcal{V}(\{j\})(j\in N)$ ENIC- CIS- (Center of Imputation
Set-) $IC_{j}(N,v).=\mathcal{V}(N)-\mathcal{V}(N-\{j\})(j\in N)$ ENIC- ENSC-
(Egalitarian Non-Separable Contribution-)
53
$IC_{j}(N_{\mathcal{V}},).=C_{\dot{\text{ }}^{}k}(N, \mathcal{V})=|\Gamma^{j+}k|^{-1}\sum_{s\in \mathrm{r}J\star,k}[v(s)-(k-1)\frac{(v(N)-\mathcal{V}(S))}{n-k}](j\in N)$
$\Gamma_{k}^{j+}:=\dagger S\subset N||S|=k,i\in S$ }
ENIC- $\mathrm{E}\mathrm{N}^{k}\mathrm{A}\mathrm{C}$-} (Egalitarian $\mathrm{N}\mathrm{o}\mathrm{n}-k-\mathrm{A}\mathrm{e}\mathrm{r}\mathrm{a}\mathrm{g}\mathrm{e}\mathrm{d}$ Contribution-Value)
$(k=1,\ldots,n-1)$ (Namekata et $al,$ $1999$) $k=1,n-1$ $\mathrm{E}\mathrm{N}^{\mathrm{I}}\mathrm{A}\mathrm{C}-\text{ _{ }}$ $\mathrm{E}\mathrm{N}^{n-\iota_{\mathrm{A}}}\mathrm{C}-$
CIS ENSC- – $IC_{j}(N,v).= \frac{1}{n-1}\sum k^{-}\overline{-}1(n1c_{J}^{k}(N,v)j\in N)$
ENIC-
1. (i) $(\mathrm{i}\mathrm{i})_{\text{ }}$ (iii)




$- 0$ $s\neq k$









: $G$ \mbox{\boldmath $\sigma$} (2)
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:$\sigma_{j}(N-\{i\},v)\sigma(N,\mathcal{V})=\sigma_{j}(N_{\mathcal{V}},)((N,\mathcal{V})\in c,n\geq 2,i\in N,j\in N-\{i\})$ (2)
: 1
–
2 : $G$ \mbox{\boldmath $\sigma$} (3) 2
:










$(1- \frac{|S|-1}{n-2})v(s)+\frac{1}{n-2}\sum_{\epsilon lS}[\mathcal{V}(s\cup ii\}-\{l\})-xl]\mathrm{i}\mathrm{f}k\leq|N|-2$ ,




$\frac{|S|}{n-2}[v(S\cup\{i\})-\chi_{i}]+\frac{1}{n-2}\sum_{tl\mathrm{e}N- s_{\mathrm{U}}\mathrm{t}1}v(S\cup\{l\})$ if $k\leq|N|-2$,
$v(S)$ if $k=|N|-1$ .
(10)
2. 2 (4)
– $G$ (Sobolev, 1975)
3. 2 (5) (6) (7)
– $G$ (Sobolev, $1973_{\text{ }}$ Driessen,
$1991_{\backslash }$ Namekata et $\mathrm{a}1,1999$)
3 –
4. $m^{n}(s)=m^{n+1}(S)+m(n+1+s1)(n\geq 2,S=1,\ldots,n-1)$ $M$
2 (8)
– $G$ (Ruiz et $al,$ $1998$ )
1 $M$ (i)
$M$ 4 $m^{\hslash}(S)=mn+1(S)+m^{n+}(\iota s+1)(n\geq 2,s=\iota,\ldots,n-1\rangle$
(8) (5) – 1 $M$
(ii) $\mathrm{E}\mathrm{N}^{\mathrm{k}}\mathrm{A}\mathrm{C}$- $M$
\leftarrow n-l ENn-lAC- (ENSC- ) 4
(8) ENkAC-
$\mathrm{E}\mathrm{N}^{k}\mathrm{A}\mathrm{c}_{-\text{ _{ }}}$ ENn-kAC-
5. $\mathrm{E}\mathrm{N}^{k}\mathrm{A}\mathrm{C}$- 2 (9)
- $G$ (Namekata et $\mathrm{a}1,1999$)
6. $\mathrm{E}\mathrm{N}^{n- k}\mathrm{A}\mathrm{C}$ - 2 (10)
$-$ - $G$ (Namekata et $\mathrm{a}1,1999$)
7. 1
–
$(N,v)(n\geq 2)$ $x\in \mathbb{R}^{N}$
$N-T(T\subset N)$ (T,$\sqrt$) :




:$\sigma_{j}(T,v^{\sigma \mathrm{t}v})N,)(N,\mathcal{V}=\sigma)j((N,\mathcal{V})\in G,n\geq 2,\emptyset\neq T\subset N,j\in T)$
2 4 –
S\subset T,S\neq \emptyset ,T
$v^{x}(S):= \max[v(S\cup R)-\sum Xjj\mathrm{e}R|R\subset N-T]$ (4)














Driessen, T. S. H. (1988) Cooperative Games, Solutions and Applications. Kluwer Academic
Press, Dordrecht, The Netherlands.
57
Driessen, $\mathrm{T}.\mathrm{S}$ .H. (1991) A Survey of Consistency Properties in Cooperative Game Theory.
SIAMReview 33, 43-59.
Hart, S. and Mas-Colell, A. (1989) Potential, value and consistency. Econometrica 57,
589-614.
Namekata, T. and Driessen, $\mathrm{T}\mathrm{S}$ .H. (1999) The Egalitarian Non-k-Averaged Contribution
$(\mathrm{E}\mathrm{N}^{k}\mathrm{A}\mathrm{C}-)$ value for TU-games. International Game Theory Review 1, 45-61.
Namekata, T. and Driessen, $\mathrm{T}.\mathrm{S}$ .H. (1999) Reduced Game Property of the Non-k-Averaged
Contribution Value and the Shapley Value. Submitted to International Transactions in
Operational Research.
Peleg, B. (1986) On the reduced game property and its converse. International Journal of
Game Theory 15, 187-200; (1987) Correction. International Journal of Game Theory 16,
290.
Ruiz, L.M., Valenciano, F. and Zarzuelo, $\mathrm{J}.\mathrm{M}$ . (1998) The Family of Least Square Values for
Transferable Utility Games. Games and Economic Behavior 24, 109-130.
Sobolev, $\mathrm{A}\mathrm{J}$ . (1973) The functional equations that give the payoffs of the players in an
$n$ -person game. In Advances in Game Theory, E. Vilkas, ed., Izdat. “Mintis,” Vilnius,
151-153. (in Russian.)
Sobolev, $\mathrm{A}.\mathrm{I}$ . (1975) The characterization of optimality principles in cooperative games by
functional equations. In Mathematical Methods in the Social Sciences 6, $\mathrm{N}.\mathrm{N}$ . Vorobev, ed.,
Vilnius, 94-151. (In Russian.)
Thomson, W. (1996) Consistent Allocation Rules. Rochester Center for Economics Research
Working Paper No. 418.
58
